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1. GENERAL DESCRIPTION 


‘The Sideband Engineers Model SB-34 {9 a single-aideband, suppressed-cazrier 
transceiver intended for operation in the A3 portions of the 80, 40, 20 and 15~ 
moter amateur bands. ‘The SB-34 oporates either upper or lower sideband 
selection is made by a front-panel switch, ‘There ie no carrier shift when 
emission is changed from one sideband to the other. Peak effective power? 
output exceeds 60 watts on the 80, 40 and 20-meter bands, and 50 watts on the 
1S-meter band. 


‘The SB-34 is self-contained, requiring only a microphone and an antenna for 
operation. The SB-34 will operate from either a 117-volt AG, or 12-volt DC 
(nogative ground) power source; the two-way power supply ia an integral part 
fof the unit, Selection botween the two power sources is automatically made 
when the proper line cord is connected. 


Provisions are made for the use of a VOX unit and s 100-Ke crystal calibrator 
which are available as accessory tema. A front-panel switch is provided to 
control the calibrator unit. An accessory plug {s also provided on the rear 
panel for control of the Sideband Engineers extornal Lincar Amplitier com. 
anion unit. 


All stages of the SB-34 except the transmitter driver and power amplifier are 
transistorized. The use of bilateral amplifiers and mixers, which amplify in 
one direction on transmit and in the otter direction on receive, permits the 
use of a single bandpass cizcult train. Duplication of circuitry ia eliminated 
‘through use of common circuit elements for both receive and tranamit function 


‘The unique bandawitching and exciter tuning control permits adjustment of both 
functions with # single front-panel knob, Other controls and adjustments are 
held toa minimum for simplified operation, Exceptional receiver performance 
is obtained through the use of post-alloy diffused transistors and a 2.1 ke 
Collins mechanical filter, A pitch control is provided for tuning the rectiver 
approximately 500 cycles either side of the tranemitted frequency. ‘The control 
‘may be disabled and the receiver locked to the transmitted frequency. A stand= 
by awitch is also provided to turn off the transmitter-tibe heatera and the high 
voltage power supply during mobile operation. With this switch off, power 
drain from the car battery is reduced to 0.6 amps. 


‘The entire transceiver package ix less than one-half cubic foot in volume and 
weighs approximately 18 pounds. Gonatruction of heavy-gauge steel and 
‘aluminum, and extensive use of printed circuit hoards, provide an extremely 
Yugged package, virtually immuno to the effects of vibration and shock 


SPECIFICATIONS 


‘Type of emission: Single sideband, suppressed carrier, upper 
or lower sideband selectable from front panel 
3.254.025 me, 7.05-7.3me, 14.1 
14.35 me, 21.25 - 21.45 me 
Power consumption: LIT VAC = receive 38 watts 
+ tranamit (single tone) 165 watts 
12 VDC = standby 0,6 amps 
= zecoive 3.6 ampe 
+ transmit (single tone) 14 ampa 
Power ostput: 80,40, 20 motors: 60 watts minimum 
15 metere: 50 watte minimum 


Frequency rang 


Garvior suppression: 
‘Tavwanted sideband suppression: 40 db at 300 cycles 
‘Distortion products: Down at least 25 db 


Spurious reeponss Down at least 40 db 
‘ntenna ontput impodanc 40 - 100 ohms, unbalanced, VSWR not to 
exceed 2:1 
Sonaiivity: Leas than | microvelt far 10 db eignal-to- 
noite ratio 
Selectivity: 2.1 ke down at 6 ab, 4.5 ke at 60db, both 


transmit and receive 
2.0watts at 10% distortits, 3 watts maximum 
Si high, 11-1/8" wide, 9-1/2" deep 
‘Approximately 18 pounds 


Mm, INSTALLATION 


‘The SB-34 transceiver ie designed to provide a complete single-vait installa 
ton for fixed, portable, or mobile operation, No special precautions need be 
cbeerved in the choice a1 location provided adequate ventilation apace is avail~ 
able, A minimum of two iaches of air apace above the cabinet top and on al 
Sides la recommended to allow proper alz flow around the top and bottem of 
the cabinet. Do not place the unit on a car seat or similar surface which may 
Dlock vantilation through the bottom. Never slack other units above or below 
the cabinet since the accumulated heat cauld cause permanent damage. 


B, FIXED STATION 


Plugging the 117-volt AC power cord into the receptacle at the rear of the 
tzanseolver connects all power circuite for 117 volt AC operation, The set 


howd be connected to's good water-pipe ground. ‘the ground may Be ¢on- 


nected ofther to the externzl speaker terminal labelled GND oF to the braid of 
the antenna cable, 


iviog and transmliting will depend largely on the siteina; 
‘the receiver is particularly sonitive to the type of antenna used. Any of the 
‘commen antenna aystems designed Zor use on the high-frequency amétens bands 
may be'used with 8-34 provided the input irpedance of the antenna system i2 
‘yeléain the capability of the pi-tput matching network (40 - 100 oma veoiative). 
Ethned open-wire tranemiasion line ia used, or if « long wiry antoara is de 
‘aired, a suftable antenna tener must by used hetwees the transceiver and the 
‘antenna to provide an impedance mazch between the mibtlanced coaxial output 
‘and the balanced open-wire lins or long wire, 


D, LINEAR AMPLIFIER 


‘The SB+34 Transceiver may be operated in conjunction with'any conventional 
linear amplifier, A plug on the: rear panel providew a 12-volt DG potential for 
‘actuating the control relays of the amplifier selected when the tranacelver 
‘witches to tranamit. Ifthe lincer amplifier relays are not intonded to operete 
from ouch a voltage, an interaiediary relay must be used. Any 12-val! relay 
may beuved provided the coll reaiatance is 100 ohms or imore. If in Goubt 
‘as to the wultability of the amplitier to be axed, comtact Sideband Engineers, 
‘saclosing a copy of the echernatie diagram, 


E, MOBILE OPERATION 


‘The SB-34 will operate satisfactorily from any 12-volt negative-grouni! nattery 
source by connecting the DC power cord to the rear-panel receptacle, ‘Due to 
fhe unusually small size of the S1-34, under-caeh mounting ls possible & many 
cars with Iimited available space, 


‘Whom making connections to-the car baitery, bo certain that the RED ead ie 
connected to the positive (+) terminal and the BLACK lead te the chases ground 
-)s reversed connections could permanently damage the transecivers It 
strongly recommended that the red lead be connecte: directly to the battory 
‘and not to the ammeter of an accessory terminal, Ui desired. a 15 amp tune 
OF eltcuit breaker may be inserted in tho red lead far short-circuit protection, 


Note: Priot to opstating the SB-34 in a mobile installation, ie automobile 
Voltage regulator setting should be checked. Many times, even in new care, 


the regulator Is adjusted for an excessively high charging voltage. In addi- 
tion to being Snjurious to the car battery, this high voltage could cause pei 
manent damage to the SB-34, 


‘Make cortain before operating that the voltag 
when chexgiag, doesnot exeed@ cEaaii 


Most of the commonly used mobile antennae will give excellent results with 
the SB-34, Make certain that the outer brald of the coaxial cable is securely 
grounded to the chassis at the antenna mount, 


will uswally inter~ 
‘ignal reception, especially on the higher-frequency bands, 
Since procedure for eliminating this noise varies with differont maicos and 
modela of ears, mo apecifie natructions for noise reduction ean be given here. 
Valuable noise ‘reduction information is given in the Amateur Mobile Mancals 
land these publications should be consulted or one of the several ignition noise 
auppreasion kite available, such as the Webster Model W-6200, should be 
considered. 


Wea mobile installation of higher power ia desired, the Sidehand Engin 
‘companion Linear Amplifier is recommended for use with the SB-34. A special 
solid-state inverter is available for use with the amplifier to provide a practi- 
‘cal 1000-watt mobile installation. Contact your dealer or Sideband Engineers 
for further partleulazs. 


IV, OPERATION 


NOTE: The SB-3 transceiver bas been specifically designed to provide the 
utmont ease of operation anc adjustment. All panel controle have 
been thoroughly teuted before shipment from the factory. Several 
of the controls are unusual in operation, however, and improper ad~ 
justment may result in signals of poor quality, and even out-of-band 
‘operation, Read this section carefully before attompting to operate 
the transceiver. 


A. CONTROL FUNCTIONS 


‘The various front-panel controls and their functions aro described in detail 
fn the following paragraphs. Make certain chat you understand the function of 

ich control before attempting to operate the transceiver, Detailed instruc~ 
‘one are given for tuning the transmitter. The design of the unit ie such that 
when the Cranemnitter is properly tuned, the receiving portion of the sut fe also 
properly aligned to the frequency in use. 


1. Volume Control, The powor ON/GFF witch and volume control functions 
Fe combined on = wingle control kaob located at the lowvr left corner of the 


front panel. Operating the imob clockwise beyond the click turns the unit on. 
Since the receiver partion of the unit is completely transistorized, no warm- 
up period is required. 


‘A vmiqus AGC system is incorporated in the $3-34. Ae the volume control ig 
advanced, strong AGG action occurs as the set reaches normal room volume. 
‘From this point on, the volume remains aubstantially constant until the control 
is about three-quarters advanced, Beyond this point, the volume rises rapidly 
‘until fall audio output ia obtained with the control fully clockwise, For hame 
use, the volume control is normally operated in the first half of ite range. 
With mobile operation, where more audio output is usually required, the con- 
trol is advanced into the second half of its range. Keeping the volume control 
ata low, but comfortable, level will reduce the "pumping!" action that may 
occur on SSB wignals. 


2, Tuning Knob. The'lazge koh directly below the dial window controls the 
‘actual Frequency of operation after the desired band has been selected. A dual- 
speed reduction drive is incorporated to provide a slow tuning rate and, at the 
fame time, to cover the entire band rapidly. In operation, the knob is turned 
to the desired portion of the frequency band and elightly pact the desired fre~ 
quency. When the knob rotation is reversed, the vernier action is increased 
by six for one complete revolution, Further rotation again engages the quick 
drive action. Since the tuning rate, in slow drive, is 14 ke per revolution, 
there is no critical "feel" to the dial. An additional feature of this mechaniem 
is that the dia! is positively locked to prevent mechanical frequency drift under 
vibration, 


3,_Microphone Connector, ‘The microphone jack is Iccated at the lower center 
‘ofthe panel. The jack accopts a type PL-68 (small diameter) plug with the 
microphone connected to the sleeve and the push-to-talk awitch connected to 
the tip, The SB-34 transceiver is designed to operate with a medium or high- 
impedance dynamic microphone such af the Turnar Model SRIOD. Crystal or 
ceramic microphone will give poor resulis unless an auxiliary pre-amplifie: 
ie used, because of the very high impedance of the micraghone and the low= 
impedance traneistor microphone amplifior, Ih addition, the rising charactey- 
istic of this type of microphone combined with the narrow bandpass of the 
smechanical filter employed in the 5-24 produces # somewhat unpleasant sound 
to the average voice. Carbon microphones will operate only if external pro- 
visions are made for cupplying them with operating current, 


4. Bandswitch. The bandswitching and exciter tuning functions are combined 
Gna single knob located just below the meter, With the knob indication fully 
clockwise, the transceiver 2 set for 80 meters, and the front end of the re- 
celver is peaked by rotating the knob through the arc labelled "60", Correct 
‘tuning is indicated by a sharp rise in background noise similar to that obtained 


with the "antenna tuning" contvel on a conventional receiver. To change to 40 
meters, the knob is rotated counter-clockwise beyond the 0-meter arc. A 
Click will be heard between the 80 and 40-meter arcs. This is the bandowitch 
operating to the 40-meter position. Tuning is again performed by rotating the 
knob within the 40-meter arc for a sharp rise in noise. This is progressively 
repeated for operation on the 20 and 15-metor bands. A stop is provided at 
the extreme counter-clockwise end of rotation past the 15-meter arc. Do not 
atternpt to move the knob past this stop. No damage will reault, but the knob 
may olip and cause lose of calibration. If this should happen, turn the band- 
‘switch knob fully clockwise, loosen the set screws and set the knob index exect~ 
Iy on the clockwise stop mark on the panel. Tighten the set screws securely, 
Further adjustment of the bandswitch knob is covered in the TRANSMITTER 
‘TUNEUP section. 


5. Pitch Control. ‘The pitch control, located to the right of the volume controls 
provides @ means for tuning the receiver frequency slightly to either side of 
the transmitting frequency. ‘Thus, it is possible to set the pitch of the voice 
you are receiving to the most readable point without aifecting your transmitting, 
Frequency, its use is particularly valuable in "net" contacts where several of 
the participants may be transmitting eligntly off frequency. The pitch control 
may be switched off and the receiver locked to the transmitting frequency by 
operating the PITGH switch (setween the volume control and the pitch control) 
to the OFF position, Normally, you will want to keep the pitch control turned 
off until the initial contact ie made. After accurately zeroed with the other 
station, the pitch cantrol may be used to correct for any drift at the other end 
of the contact, ‘This technique prevents the “leap-frogging" 80 prevalent with 
transcelvers. 


6. Dial Correct, ‘The dial correct knob, located to the right of the dial window, 
Gp used to adjust for any error in dial calibration, The transceiver is aligned 
at the factory for correct dial readings vith the correct knob index straight up. 
If an accurate calibration signal is not available, the correct knob should be 
left in this position. An accessory 100-ke calibrator unit is available for accu~ 
rately setting the dial, Alternately, the dial can be corrected on a signal of 
known accuracy. The use of other amateur signals for this purpose is, in 
General, not advisable, however. The calibration of many amateur transmit 
ters ie aubject to question. 


6. USB/LS Switch. This switch sets the transceiver to receive and transmit 
‘Gicither the upper eideband or the lower sideband, In general, it is common 
practice to use lower sideband on 80 and 40-meter band frequencies, and upper 
ideband on 20 and 15-metor frequencies. However, occasionally you wll find 
exceptions. If the signal cannot be made intelligible by any amount of tuning, 
it ia probably trenemitting the tideband opposite to that which is selected on 


‘the USB/LSB switch, Changing the position of thia awitch docs not diatus' the 
dial calibration and n6 retuning ia required, 


7._CAL Switch, This witch controle the 100-ke calibrator unit whieh i# un 
ctessory item. Moving the avitch upto the ON position inserts a beat sigal 
every 100 ke on all banda 


XMER Switch, With this sWiteh tn the down polition, ‘tie transmitter tube 
heaters and the high-voltage aupply are turned off when the transceiver i oper 
ating mobile. This reduces battery drain to 0,6 amps and thus permits long 
periods of Hstening without fear of excessive battery drain. Oparating the 
Switch to the ON position actuares the high-voltage cupply and the tube heal2rs, 
After a 30-second warm-up period, the transmitter In ready for operation, 
‘The XMTR switch operates only when the set is powered {rom a 12-volt DG 
battery; f doce not function with 117-volt AC oparation, With 1L7-vells AC, 
‘ue heaters aud high-voltage supply aro energized at all times. 


9._PA TUNE. The PA TUNE contro! i intended primarily for loading the 
‘tranamitier fo the antenmz, However, for maxiraum receiver sensitivity, it 
must be sot to the point waich ia correct for tranernitting, If the transmitter 
‘section is not being operated, adjust the PA TUNE control for maximum re 
ceiver volume with the PA LOAD capacitor set at one turn-back from maximum 
Slockwise position, Otterwise, sce TRANSMITTER TUNEUP section. 


10. _Tranemitter Controls, ‘The controls umed exclusively tn transmitting an 
‘MIGGAIN, PA LOAD, METER Switch, and TUNE-OPER Switch. Their use 
io described inthe TRANSMITTER TUNBUP section, 


®B,. RECEIVER OPERATION 


‘The S5-34 tzaneceiver employs «2.1 kc Collins mechanical filter to'atiain 
exceptional selectivity on both receive and tranemit. The unit is desigited to 
‘pase only that portion of the voice spectrum falling betyreen 200 and 2400 cycles, 
Experience bas shown that this bandwidth permite excellent intelligibility and 
still discriminates against interfering notes, Since the transceiver audio 
system and speaker is alao carefully shaped to pass only 300 to 2400 cycles, 
‘the end roault ia reception simllar to the quality of a conventional telephone. 
No adjustment of the transceiver will produce. high fidelity" reception in the 
ermal sense, ‘The SB-3 will, however, zrovide good communications ucder 
conditions of high noise and weak signals when conventional receivers with 
extended nudio range and wide bandpass se compictely smunable. 


‘Cpaaiderabte effort has been expended to prevent the receiver trom overioad- 
ing oF blocking on strong signals. Since the volume control mainly affects the 


RF pection of the receiver rather thai the audio etreuite as fo customary, the 
Feceiver Is less likely 10 overload at low volume settings than at « high setting, 
Quite citen interference from close-by stations can be completely eliminated 
hy merely reducing the volume control setting. Ae automatic gain control 
aystem (AGC) is incorporated in the'tranaceiver, It provides eteong com~ 
pression on signain when the audio output exceeds one-quarter watt (normal. 
room volumis). Imore audia ls required, 23 when operating mobile, tuen~ 
ing the volume control into the upper half of its range increates the audio cut= 
Putte © maximum of three walts. 


A.few apurious responses (birdies) may be noted as the receiver ts tuned 
through the various bande, With a normal ancenna and in an average location, 
all of these responses will be below the Iavel of a readable vignal, with the 
exception of a single temponse at 7300,6 ke, Since this response ie outalte 
the amateur band, #t should cause no inconvenience to the operator. It ity in 
fact, vssful a6 a means of checking the disl seouraey, singe it hao the stability 
of the carsier oscillator and may bo relied upon to he accurate ava frequency 
pate 


©. TRANSMITTER TUNEUP 
NorE 


Improper transmitter ining can remuit in-serious distortion and 
Possibly operation outelde the band, Improper adjuatment af the 
MIC GAIN control cam cause "flat-topping! and the generation of 
splatter and other spuricus emissions, Make certain you onder 
atand the following instructions thoroughly before atrempting to 
‘operate the tenomitter. 


‘Transmitter tuneun consists of adjusting the exciter, loading the power amplt~ 
‘ter to the antenns, and setting the microphone gain control for optimum power 
output without distortion, The SE-34has been carefully designed to minimize 

lity of improper operation due to faulty tuning procedures, and to 
e tuneup process as simple and quick a6 possible, 


‘The coribination bandewitet and driver ining, for instance, has been arranged 
Sp pFeciude the possibility of tuning up on incorrect frequencies, Tis; however, 
possible to transmit a poor signal if the set fe not correctly tuned. ‘Take the 
timo to: memorize the following step-by-step procedure and your SB-34 will 
always transmit 2/clean, powerful signal that will be a credit to your station. 


Li Exciter ‘Tuniig. With the transceiver turned ox, allow 30 eecondé for 
‘Warm-up of the transmitter tubes. Set the bandswitch to the desired band, 


Brot T90ReF 


e ton7e.c0 
hin 5H 24.32 
080-18 
nyersesi)= s0t0-1% : 


make: certain thet an aintenna FeWonant to thst bend ie’ connected, Set the band= 
gwiteh knob for maxtinum antenna noise, ax gtlined in the foregoing instruc 
Hons. Set the MIC GAIN, PA LOAD, and PA TUNE controle fully-counter- 
Slockwise, and the METER switch in Ip position. Set the TUNE-OPER switch 
to TUNE position. ‘The receiver-will "quiet" and ax indiestion will appeer on 
the meter, Carefully adjust the bandewite’s knob for maximutn meter indica 
Hon.) This will oteur ata setting very close to that which’ produced maniroum: 
receiver noise. One or moze peaks may be evident if the bandawitch knob 4s 
‘tuned through the entire arc, but the correct setting will always be near the 
point of maximum receiver noise, and will always produce = much higher 
meter reading. This complelas the exciter tuning, 


2, Power Amplifier Tusing, ‘Turn the PA TUNE contro! elockwiie tinal = 
‘apiece Stee nN ares pay sarees ae 
40 OUTEUT position, Some meter indication will be evident, Turn the PA 
LOAD control clockwise to the point that produces maximum mster indication. 
Note that the PA LOAD control ta 8 mica compression trimmer, The control 
sotates at loaat four full turns to obtain its effective range, Next, readjust 
‘the PA. TUNE control for maximum meter reading. Repent alternating adjuet- 
ments of the PA TUNE and PA LOAD controls wntil the meter reads maxionurn 
posrible, with fins] adjustment being the PA TUNE control. ‘This comple 
the sxeiter and power amplitior tuneup. 


3. MIC GAIN Adjustment, ‘Tien the METER ewitch to ip position and the 
TUNE-OPER ewitch to TUNE long enough to-note the meter reading, “With the 
transcelver properly tuned toe resonant antenna; the reading should be be- 
‘tween 2.0 and 2.5. Return the TUNE-OPER ewitch to OPER, press the micro> 
phone button and apeak' steady "AHHHH" into the microphone at the lovel and 
distance you intend two use wher transmitting, Gradually turn the MIC GAIN 
sontral clockwise until the meter reading Increaves to approximately 1,5 if 
‘the maximum reading was 2.5; or 1.3.if the maximum reading was 2,0, This 
setting of the MIC GAIN control will ensure-a strong tranemitted signal without 
danger of overdriving. 


Nore 


Wis very bmportant that the MIC GAIN control be correctly'xet; If 
it 4a too high, excessive distortion will be produced, On the ottier 
hand, too low a setting will result ix low tranamitter output. Exper~ 
ince ip the test teacher of the optimum setting, On-the-air reports 
should be taken with caution since they are subject to many inec- 
curacies, 


a 


¥. THEORY OF OPERATION 


“the 5B~34 single aidebond transcsiver is coecatially bilateral. With the #x- 
ception of the receiver RF amplifier and the high-level transinitting sta 
‘the signal stagee may amplify 4p elther direction, During the receive function 
they amplify in one direction, on transmit they amply In the opposite aizec~ 
tion, ‘The seme ined circuite are used for both transmitting and receiving 

‘The various injection oscillators operate continuously, supplying the local 
‘ovciliator signals to the proper mixer stages, 


All transistors in the transceiver operate in the coinmon emitter configura 
ton except the receiver RF amplifier Q11. This stage operates common bane. 


‘A typical bilateral stage may be understood by refersing to the 436 ke ampli 
fier O5-06 in the achematic diagram. With the zalcroshone button released; 
‘the base bias resistor of Q5 is returned to'a line which carries a +12-volt 
potential. ‘The transistor cannot conduct, ‘The base bias resister of D6, how- 
fever, 4a retuned (through the volume control} to a line which 0 eedentially 
ground potential with the microphone button released and Q6 Iv In conduction 
and able to amplify, ‘Thus, with the microphone button up, a signal appearing 
fat the mechanical filter will be amplified and delivered to IF transformer TZ, 
With the microphone button pressed, the two biae-control linco:nra inverted 
Gr polarity 90 that O6 in-out off and O5 is able to-conduct. Therefore, «signal 
appearing at T2 is amplified by QS and impressed on the filter, Similarly, 
‘the amplifying direction of the VFO mixer Q7-Q8, and the high-frequency 
mixer 09-010 are controlled by the two bias control lines, 


Unilateral stages that are Hequired to operate only on receive or transmit are 
turned off when nov needed by returning their base bias resistors to the appro- 
priate bias control line. ‘The transmitter tubes are disabled during receive 
‘by applying a high negetive bigs to thelr grids. 


A, TRANSMIT FUNCTION: 


‘An suidio signal from the microphone, controlled in amplitude by the MIG GAM 
Conrol, is amplified by the microphone amplifier Q4 and applied to the ring~ 
balanced modulator CR3-7. Crystal oscillator G12 operating at 456. 38 key 
provides « carrier tothe modulator. Carzier balance és obtained by a potentl= 
‘ometer and a trimmer capacitor. Deutle-sidebanc, suppreseed-carrier out- 
pat from the balance modulator is amplified through 72 by the bilateral arnpli- 
fier Q5-Q6. ‘The amplified signal ie then pasced through the mechanical filter 
which suppresses the upper sideband. 


Output from oscillator Q12 is also applied to frequency doubler ORB, The 
doubled carrier frequency from this stage is then either doubled again or tripled 


-10- 


By OES. With the mode selector snitch wet'at USB, the frequency is tripled: 
with the awitch on LSB the frequency is'doubled. Thus, on USD, = 2738.2 ke 
(456, 38 X 6) appears at the output of T5, On LSB an 1825.5 ke output appears 
atts. 


Doubler/tripler irasutoviter TS ie connected ina ring with the mechanical 
filter, mixct CRI. and transformer T3 which is tuned to 2281.9 ke. With the 
mode selector In LSB, output from TS is additively mixed with the lower’ side~ 
dand signal from the filter to procuce 2 lower sideband signal at 228), 9 ke. 
With the mode selector set on USB, the TS ostput-is mubtractively mixed with 
the filter output to generate an upper sideband signal, till at 2281.9 uc. Thus, 
the mode aclector, by adjusting G13 to either doutie or triple, determisies the 
mode of the eideband signal. Since all of the frequencies involved are derived 
by # single oncillator, 1o shifting of carrier frequency can occur and no retur~ 
ing is necessary when switching sidebanda, 


‘With the TUNE-OPER switeh in TUNE position,  meaeured amount ef carriet 
signal ia inserted in the DC load resistor of mixer CR9 for transmitter tune- 
Up purposes, 


‘The 2281.9 ke upper oF lower sideband cutput from T3 ia applied to VEO roixer 
Q7-08. Also applied to this mixer is am injection signal which is tunable from 
5436.9 ke 10.5706, 9 ke, ‘Thia injection is generated by VFO-QIS and isclated 
fyom the load by VFO buifer Q14, “Tunable IF transformer T, connected to 
the-outgat of VFO mixer Q7-G8, fines the frequency range 3175 through 3425 
ke, This frequency vange ix the renult of subtractively mixing the incoming 
2281, 9 ke sideband signal with the VFO injection. Tranaformer T6 iv gang 
‘bined with the VEO and thus te always accurately tuned to the:desired frequency. 


‘he 3175 lee to 3425 ke sideband sigual from Q7-G8 is applied to high-frequency 
mixer Q9-Q10. Alco applied to this mixer in an injection from Migh treqaency 
szystal oacillator Q19. ‘The frequency genexated by this oscillator may be 7200, 
10875, 17525, or 24625 ke depending upon the position of the bandswitch Here 
‘again, the 3175-3425 ke incoming wignal fe subtractively mixed to produce the 
{final output Frequency, Output from miner Q9-010 appears across tuner coil 
LZ, ‘The resonant frequency of 12 is controlled by a large variable capacitor 
nd a special slug which penetrates into the coil an amount depending upon ihe 
‘setting of the bandawitch. ‘The large variable capacitor ig: mechanically linked 
to the bandswlich through a Geneva movement #0 that Yolating the capacitor 
shaft tunes the coil through a limited range bracketing the selected operating 
band: (Changing the bandswitch to the next band tuned a limited range bracket= 
ing this band, etc, On 80 meters, the slug ix almost folly penetrated into tne 
coil and the capacitor is near maximum capscity, On 40 and 20 meters, dhe 


oie 


4 slug and capacitor a8 at neat mid-range, and on 15 meters the slug ts fully 
withdrawn and the capacitor is near minimum. By this unique method of tun? 
ing snd bandawitching, the © and induetance/capacitance ratio of L2 and the 
‘sariable capacitor are near gotiziem ou oll bands, and the resonant impedance 
zemaine ossentlally constant across the entire tuning range. ‘This tuning ia 
gaged with, and duplicated in, antenna coil Land driver call LT which resulta 
Sw exeiter train toning with only one control. 


‘Ths single-sidehana applied | 
to the grid of transmitter dviver VI whore it ie amplified, and appears across | 
12. A low-impedance winding on Li couples the signal to the paralleles grids 


ial ontput from V2 and V3 is fed to’a pl-section network consisting of Li and 
fhe PA TUNE and PA LOAD capacttors, A scction of the bandewitoh adjusts the 
inductance of 14 to the correct value for vach bend, and aleo adde fixed acnounte 
‘of capacity to both:the PA LOAD and PA TUNE capacitors on 80 mei 


B, RECEIVE FUNCTION 


With the slesophone button: released, \a signal Srom the anteana Je Joosely 

ection net to the top of L3. Diodes CRI4 and 
when extremely strong signals arc present and 
So not otherwiec'affect the circuit, The signal at 13 ix coupled to the emitter 
21 O11 which operates as a commcn-tase amplifier, Tae amplified signal {tee 
911 is applied to high-frequency mixer 09-10 through 12, With injection from 
19, this stage convorts the signal to « frequency within the range 3175-3425 
Ke. |The converted signal 1a then mixed by Q7 and QB to 2281.9 ke with injec~ 
Hon from the VFOQM4 and O15, "The converted signal is finally mixed by diode 
CR9 to the 456. 38 reference frequency ine manner exactly opposite to that 
described for this stage during the transmit action, Ouipul from the {liter 
is then amplified by Q5 and Q6 and coupled throngh 12 to the ring modulator { 
cR3-eR?7, 


Witt BFO injection trom the carrier oscitiator, the ring miadulator dow func- 
Hons aa a detector. end produces an audio output which is applied to tme bose 
9f 02. Output is taken from the collector and coupled to audio driver Ql, This 
stéges tn tum, drives the audio power amplifier O20 which increaces the aig 
inal to speaker level 


‘The VOLUME contol sete the gain of the high-frequency mixer, tie 486 ice 
amplifies and, toa small extent, the first audio amplifier, Q2- Other tignel 
Stazen operate at full gain except in the prenence of AGC action. 


a2. 


RF amplifier QL and OF ermplifict 5-6 are gain contratied by AGC amplifier 
Q3. Aa audio algnal appearing 2craee the speaker terminal causes (3 to cone 
duct heswtly. ‘The voltage at its cotlector is normally clove to thar ofthe supply, 
He volts, When Q3 conducts; however, tho collector poleatial falls rapiany 
and charger the 250-mfd capacitor (connected between collector and the 12 
volt bus) to some value less than 12 volts, ‘This AGC voltage is ccunected to 
the emitters of the RF amplifier and the 456 ke amplifier, and ae the ACG 
voltage falle toward ground potentisl, the gaine of there stagew ure reduced 
all the audio outpus fs stabilized. The AGC action In propestioned nick that 
the RE amplitier becomes largely cut off in the presence of even woderate 
aigals so Ohat following stages are protected from wignal overload, Ir the 
signal fades, causing the audio output to drop, 03 conducts lesa arnl ie 2502 
mid capacitor siowly discharges toward the +1z-volt potentiat, causing the 
stages gaine te-be restored aa necesnaty Co maimsin the audio faved 


—— 


‘When the VOLUME control appioachies the filly clockwise position, diode’ Rl; 
‘Sonnected to the base of G3, begine to limit the amount of audio applied for AGC 
action. With unis cecuring, more audio outpat is: produesd for a given amourt 
of AGC. Finally, with the valume'control fully clockwise, the base of 3 is 
clamped of and full eudio‘output te produced, 


Diode CR2,.in the collector of Q3, Conducta When the unit is ewitched to trans~ 
init, ‘This confuction charges the 250 mfd capacitar to the 12-volt potential eo 
that when tho vet ie ewitched back to:receive, full receiver gain ie inetantly 
available. 


c. KEYG cmeurt 


‘Two trensiators, O16 and (17, perfor’ the fictions neecusery to switch the 
Hranscelver frome receive to transmit, thie eliminating the conventional relay. 

‘The base of Q16 is cmupled through a current limiting resistor to the cathode 

‘af driver tube VI. With the microphone button released, V1 draws no cathode 

: current and ite cathode ix at ground potentiel. Q16, therefore, is cut off and 

t the potential at ite colisctor is 422-volts. This potential is supplied to the con- 
‘ 20) line that requires’ 12 volts om raceive. Also, the collector potential at 
i) Q16 isvapplied to the base of QI7 causing this transistor to conduct to.satura~ 
Hon, Rs collector potential, therefore, In extentially grounded, ‘The control 

line requiring ground potential on receive is connected tu the coblecior of GIT. 


When the microphone button is pressed, the high acgative bins oi deiver tbe 
Vii removed and the atege'conducts. ‘The cathode potentia! of V1 rises 10 
approximately +6-veltw and, with thin voltage applied to the base, transistor 
QU6-conducte to meruention, The control line thst was +12 volte on ceceive is 
‘Roy at ground potential. In addition, since the potential on the bese of O17 ta 
removed, thls stage cuts off and the control line that was grounded on receive 
is now +12 velts, 


a1 


(er rere eee 


D: POWER SUPPLY 


‘he SB-~94 contains e power supply designed to operate from either T17-volts 
AC. or I2-volte DC (negative ground). Inserting the appropriate power cord 
into.the rear-panel receptacio makes the necessary comnections to operate the 
supply in either mode; 


With I2-velt DC operation, transistors Q21 and Q22 are cotnectéd ai’ eoni- 
mon-amiitter power oscilistor. Starting bias for thie oscillator is-cbtained 
from a small resistor and the heater current of driver tube V1, All of the 
tranamitter-tube heaters and input voltage to the oscillator are applied through 
the XMTR aviteh wo that the receiver portion of the transcelver may be oper- 
ated with reduced power consumption. A high-voltage winding of T7 49 con~ 
eeted to a voltage tripler cirevit CRI7, CRIB and CRIS to supply approximate— 
ly +450 volts to the transmitter tubey and +150 volts to the screen grids of 
V2and V3, Another emall secondary winding ie half-wave rectified by CRZ0 
to supply negative bias to the transmitter tubes 


With 117-vold AG operation, T7 is energized bya second primary winding, 
‘The foodback and coliector windings of the traneZormoz arc connetied e=¥et~ 
tally in ecries and foll-weve rectified by the collcctor-base dindew of O21 and 
Q22 to provide a high-current +12 volts oulpot, This voltage is used to operaze 
the transistorized stages and operate tho transmitter tube heaters. The igh- 
voltage and bias systems operate a8 described above. The XMTR susteh,. in 
this mode of operation te not connected; the transmitter tube heaters are cacr- 
sized at all times. 


‘A opecial regulator circuit is provided to ‘stabilize the voltage te the VFO, O14 
and Q15, Regulator O18 operates ae a shunt regulator across the +12 volt bus 
to provide an output of 47.0 volte, The current to the base of GIS is detar- 
‘mined by the current flow through zener diode CRIO, and since this zenor diode 
in tteelf 10 not a perfect regulator, the output voltage irom O18 would nor- 
maily vary slightly as the supply voltage changed. To-overcome this:varia~ 
tion, small variable resistor if insorted in the seriea-dropping resistor line 
tothe regulator transistor. The effect of this variable resistor is to Inzert an 
additional amount of bage curzant t the transistor to offset the élight change 
that occurs in the zener diode due te supply-voltage charges. Thus, with 
Proper sdjustment of the resistor, regulation becomes perfect for input supply 
voltages of 11.5 to 15.0 volts. 


2. PITCH CONTROL 
‘The purpose of the PICGH contol 1s to permit elight adjustment ia’receiver 


frequency with rempect to the transmitting {requeney. The control may be 
switched in or outas desired, A small silicon diode, GRIi, is connected 


olde 


‘between the "hot" end of the VFO cuil LF ahd a voltage divider network which 
may be adjusted to a vali beiwesn the regulated voltage (17 velts) and geoune 

‘Tw diode te comectod so that a reverse bias le applied and therciare sspears 
‘ea arnoil capscitor, the actual walue'of capacity being variable depending on 
‘the ainount of reverde bias applied. 


The vollage divider network supplying bias to the diode certains, ji one ley, 
the DIAL CORRECT potentiometer. This leg is active on both tranemit and 
receive, The other leg of the network ia divided into two sections, ote operat 
ing on tranomit, the other im receive, On transmit, the leg conaiats of ¢ 470. 
ghin resistor and diode CRI2 waich is arvanged to condact only on tinrsmil, 
‘On receive, the leg consists of either an adjustable resiator (when the PITCH 
Sutsh an OFF) or the PITCH control (when the PITCH switch 18 on) ane diode 
GRI3 which conducte-anly on receive, 


‘The overall effect af the PITCH contol network ia to permit a slight variation 
in VO frequency on both transmit and receive by the DIAZ, CORRECT cantrol, 
and a variation on receive only by the PITCH coniral, The adjustabie tesistor, 
activated whon the PITCH switch in off, is factory set ec that the VFO frequency 
on teceive is exactly the came ay on transmit. 


Vi. TROUBLESHOOTING 


‘Tho SB-34 transceiver haa been carefilly aligned and tested at the-tactory, ahd 
‘all adjustments hat might become misaligned from the effects of vibeation and 
temperaivre cycling have been:securely locked in place, 


Problems that might possibly arise, und thelt detéction and correction, are 
included in the following paragraphs. 


‘A. CARRIER BALANCE 


‘The SB-34 is designed to maintain carcier vuppression of at Teast 50 ab bulow 
full output for extended veriods of time. If for any reason excevoive cavsive 
As presonty. the carrier belance potentiometer on thé rea? panel should oe 

adjutted. The most accurate method for doing this requires a fairly. sensitive 
yacuura-tube RY volimeter, suck as the Hewlett-Packard HP-410R, or eqiiiva~ 
lent, connected actors the antenna terminals. With the MIC GAIN contrul vet 
folly counterclockwise, and the micraphane-button pressed, the residual 
farrier, 8 measured by the voltmeter, should be mulled to a value of 0.2 volte 
ama, or less, by use of the carrier balance potentiometer. Check operation 
on both sidsbands since there may be a slight difference ja carries bolweon 
the two modes, Any-difference should be averaged out by the potentiomerer, 
Wit twnot possible to reduce the carrier tan reading of 0.2 volts with the 
Poteritiometer alone, remove the set from the cabinet, and readjust the carriey 


ase 


balance trimmer (sue top-view layout chart). The trimmer and the potentio= 
moter interact somewhat so that several cycles of adjustment may be required, 
Note: 12 adjustment can alao aifect carrier balance. 


8, LOW TRANSMITTER OUTPUT 


Low transmitter output generally indicates weak tubes. 1 the off-resonance 
plate current of the power amplifier stago becomes less than 200 ma; a9 
indicated on the front-panel meter, either the driver or power amplifier tubes 
may require replacement. If the power amplifier tubws are replaced, re- 
neutralization may be necessary. ‘Tho neutralizing capacitor (Ca) must be 
adjusted with-an insulated alignment tool. Proper neutralization is indicated 
‘when mgurizu output and minimum plate current occur with the- same setting 
of the PA TUNE control, ‘The: adjustmont should be made with the ret tuned 
for ISsmeter operation, 


©, LOW RECEIVER SENSITIVITY 


Since the receive portion of the transceiver ts futly translitorlzed, jo Jo 
sensitivity should be.cxperienced with age. If the receiver seome to be lacking 
In senaitivity, the RF trimmer and slug (see Inyoct charts) may zequire touch 
Wp. Make certain that the transmitter i= properly tuned to the antenna before 
maideg the adjustment, The slug may be reached through tho side of the chassis 
and requires a lang screwdriver, completely nm-mietalic. 


Low audio output or distortion may aia be traced to leaky or shorted elecito- 
lytic capacitors in-the audio po-tion of the receiver or transmitter. These will 
abnormal voltage readings at the various stages. Refer tothe 


Vit ALIGNMENT 
WARNING 


Dangerous high voltage ia precont in the. equipment whenever the 
unit is tured on. The high~vollage filter capacitors remain charged 
at all times and cen cause fatal akock under certain conditions: 
‘Allow at lesat five meinutoa after the unit 1s torned off for the Zilter 
capacitors to discharge. Always remove the lins plug from the 
outlet when servicing the set. 


EQUIPMENT REQUIRED 


For correct alignment) ‘an\sceurate vacuum-tube RF voltmeter suck a© the 
Hewlett-Packard H>-4108, 2 calfbrated audis yoltnetcr, and a well-calibrated 


te. 


RE signal getievator uch aa the Measurements Model 655 are required, Da 
‘Hot attempt alignment unless-accurato equizment is available. 


B. ALIGNMENT PROCEDURES 

NOTE: Refer to layout charts for lodation of vazious componente and test 
Points. Use test probes with caution; an accidental short will usually 
‘cause permanent damage to.trareistors, 


2. Carrier Gee 


lator, Connect the VTVM to the carter aim of the éaxtiex- 


Balance potentiometer. A reading of 1 voit rms or more indicates currect 
oscillator operation, 


Connect: VIVM to the eathiae 
‘Teot with 
USB-LSB switch in bath positions. If-reading iw low, align both sloys uf TH 
for maximum-output. Switch to: USB and align both slugs of TS for best out 
put, Switch to LSB and adjust the two XZ ADJUST trimmers for maninium, 
If roadinge-are high, detune the bottom slag of T4 slightly until reading is 
correct. If only the LSB reading is high, detune one of the X2 ADJUST trim 
mere’ slightly, 


3._¥FO Alignment. Fawlty VFO operation is indieated when dial yoatiags 
Satinot be corrected bythe DUAL CORRECT knob, ot na receiver »peration i 
ebtained on-any cand, ‘Test for VFO oscillation by connecting tne VIVM io the 
Fear Jug of the small 3-gang tming capacitor. A reading of approximately 1.0 
volt rms ie normal. Test the VFO buffer by comecting the VEVM to the col 
doctor of O14, Adjust the VFO buffer coll Ld for a reading of 1.0 volt ravm., 


‘To adjust the VFO trequency, set the BIAT: CORRECT knob with polbier up 
and the PITCH switch to OFF. ‘Tune the toceiver 26 @ signal of av accurate, 
known frequency {or use 100-Ke'ealibrater) and adjust We VFO trimmer until 
tho signel is zez0 beat at the correct dial reading, 


41 Recetver Zero Adjubiment. Loosely couple the antenna lead of stable 
full-coverage #rceiver (0 LA. Tune the rocoiver an the range 5. 50 = 5.75 me 
until the VFO signal a heard. Press the microphone button and iceurately 
Bex0 beat the signal on the receiver, Release the microphone button and adjust 
the VFO ZERO potentiometer unti) the signel is again zero beat. Presa the 
‘button several tines and check to see the! no detectable ghift in VFO frequency 
occurs between recelve and tranemit. 


5,__Cystal Oacillatar Alignment. Connect the VI'VM 10 'the emitter of either 
{Gitar Ale.” sortie banaweuei to's meters, Agjust oe whig of L6 for a meter 


ais 


Heading of 0.25 volte Tins. If this Feailing camsior be obteldied, a reading ba 
‘tween 0.2 and 0,3 volte 1s satisfactory, Now set the bandswiteh to 20 motore 
and adjust the rear crystal trimmer (next to bandswitch) for a meter reading 
of 0.25 volta, Next, set the bandauitch to 40 meters and adjust the center 
trimmer for.0,25 volte, Finally, set the bandswitch to 80 moters and adjust 
the forward trimmer for 0,25 volte, 


6. Reveive RY Amplifidi Altgamiest, “Set the bandewiteh to 15 meters and 
adjust pointer to the center of the [5-meter arc, Connect a cignal genorator 
to the antenna jack and set for operation at 21.35 mc unmedulaied. Reduce 
‘the attenuator a2 required so that an audio output signal of less than 0.25 volts 
(measured on the roar-panel speaker terminals) io obtained at full volume 
Gostrel setting. Adjuat the PA TUNE and PA LOAD controls for maximam 
Audio output. ‘Then adjust the center trimmer of the large 3-gang capacitor 
for maximum audio output. ‘Thon set the transceiver to receive on 3.80 me 
‘and adjust the signal generator to 3.80 me, Reset PA TUNE ard PA LOAD 
controls far maximum auile output. With the attenuator set for an audio out- 
put of leas thar 0.25 volts; vet the bandawitch knob index to 2 point 1/4" from 
the clockwise edke of the 80-meter 97cy Adjust tho center slug (L2) on the 
flag rack for maximsm audio output. Use a long, fully taaulated screwdriver 
for thix aajcatment. Key transmitter with ro drive, meter switch ia Ip posi 
tion. Adjust bias control, located in the upper right corner of the tube com- 
partment, for a meter reading of-U-ly- Tais ats the final amplifier bine. 
1 Coe re) 

1. T2 Alignment. Set the transceiver to transmit on 3.80 mc. Comect a 
quitable 0-ohm Gummy load to the antenna jack. Also connect the VIVM to 
the antenne jack. ‘Gonnect’a two-tons test signal into the microphone jack and 
with the microphone bullon prenscd, tune the transmitter controls fot maximum 
‘power output with MMIC GAIN control advanced slightly. Then! reduce the MIC 
GAIN setting until the output is about 30 volta, Adjst 712 {one olug) for mak- 
‘emma. output. 


2. TS Alignment; With the-conditions set up for Step 7, adjust both slugs of 
"ior maximum output, 


9, TG Alignment; ‘With the coaditions: set up for Step 7, tne the Traiiscelver 
5.90 me, Ropeak the bandawiteh knob, the PA TUNE control and the PA, 
LOAD control for maximuin-outpat., ‘Then adjust both slags of TS for maximum 
output. 


10 Frequency Miser tut. With the conditions act pec in Stop 7, 

transceiver Wo tranamit at 21, 35:me and adjust the transmitte controle 
fox maximum output. Set the bandewitch knob to the center of the 15-mete> 
fate, With the MIC GAIN control set for an satout of about 20 volts, adjust the 
forward trlmmex of the large 3-gang capacitor for maximum output. Also 


adjust the rear irimmer for maximum output, Ifa Tange etaige tn this (kim 
‘mer ja noted, it may be necessary to zo-neuitaline Ihe power emmplines eo 
“adjust the neutralizer, advance the MIC GAIN contrel unill Lat-copping occurs 
‘Acjast the neutraliser until maximum outpat ad minimum plate euerant occur 
at the same setting of the PA TUNE control. The neusralizer ana the driver 
‘immer (tear trinmes) interact somewhat, Belsre Tor proper nen= 
inalization, mike certain that the driver trimmer iw set for maximum cutpuls 
New sot the transcelver to transmit at 3.80 me ahd adjust antrols for sas 
7aum outputs Set the MIG GAIN cuntrel for about 30-volta output, Set the 
bbandswiteh kncb index at a point 1/4" froma the clockwise edge-of the SO-meter 
arc. Adjust the front alug (12) of the slug sack for maximum output, Alaa 
‘Adjust the tear olug for maximum ouput. 


Hisally, st the tradaceiver to transmit at 7.20 me and adjust eosticats foe 
maxionun output, release the microphone bution and see thet tactinusn ree 
celver noise cccure at the samo setting of the handewicch knob as tranemilier 
maximum output, Knot, aijust the rear thig (L7) vary elightly until the (wo 
settings are very early the sama, Check @0-incter operation again and tee 
fat the bandewitch knob settings for maxlmum receiver noise and transmitter 
output are very teatly the same. 


1L,_Driver Alignment, See Step 19, 


12,_Li0 Alignment. ‘This adjustment reduces the apurious radiaiion of « 
Bins ar 2d, B28 be ess trequaney ote oysiel oncpitor wis operating on 
15 meters. Set for transmit on 21.95 me and.adjust for maximum trandmitte: 
output, Then net the MIC GAIN control fully counter-clockwise and adjust the 
VIVM to read the residual output signal, Slowly turn the PA TNE control 
Slockwise until a-smali peak shows on the VEYM. Adjust the elug of 1.10 fur 
mininown reading. ‘The final reading should be less than 1,0 volt rms. Return 
the PA TUNE coatrol to the actting for maximum 15-meter output, 


13. Carrier Balance. After completing Step 12, again reduce the MIG GAIN 
Setting to ero. Alternately, adjust the Carrier Balance potentiometer and 
the Carrier Balance trimmer for minimum output, ‘Teshculd be poss:ble iu. 
‘full the cazrior 3.8 VI'VM reading of leas than 0.2 volt with the USB- LS 
Switch ineither position “This completes the aligament procedure. correct 
adjustment of T2 can affect carrier balance. 
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SEMICONDUCTOR CHARACTERISTICS AND VOLTAGE CHART 


Voltages 

Z TE] Measured 
Type | Mie. |Description | Base |Emitter| tor in 

qi | 2N243) PNP Alloy 9 19.0 0 Recelve 

2a | Q2 |2m1305 PNP Alloy 96 wo a4 Receive 

angus [08 |ana926| Gz [pw siticon| o | © | 10.5 | Receive 

gigag | oa |2ni305 PNP‘Alley | 30.0 | 10.2 | 4:5 | Tranetie 

~ | Qs |2n2672/Amperex PADT AT 12.4 o Transmit: 

‘Q6 | 2N2672|Amporex ‘ADT 10.2 10.5 o Receive 

a7 |anzs7z|amperex| rapt | 10.5 | 10.9 | 0 | oemnamit 

on |anesr2lAmserex| rant | ¢.7 | 9.0 | 0 | Recsive 

QY | 2N2672| Amperer| PADT Wt lla 0 ‘Tranamit 

cet ‘@i0}2N2495|Amperex| ~PADT 10.6 | 10-9 o Receive 

aut|aneerelamperex| ear | 10.6 | 10.9 | © | Receive 

on 269¢ | aiz|2N2672|Amperex| PADT. 99 | x | 0 Receive 

FAG |ora|anze72|amperex| Pat | 1.6 | a4 | Receive 

and|2nas72|amperex| pant | 53 | 5.7 | o | Receive 

2y3s64 1 Q15|2N706 | RGA [NPN Silicon} 1,0 0.4 5.0 Receive 

2npeye | ax6| 2nns02 wenanoy| 0 | a | ua | Receive 

aerate? | ont] anisoe wen attey | 03 | 0 | 0.08 | Receive 

ara)aneez| oe |neweilicon| 0.5 | 0 | 2.0 | Receive 

ynegsg | 019/2N2672|Amperex) ADT na | 6a] 6 Receive 

anssgy/ | 28] 20201 PNP Power] 9.6 | 10.6 | 0.5 | Recsive 

(Q21}2Ne43 ‘PNP Power] 13.0 LA 19,0% | Reeéive 

ze |aneas PNP Bower] 13.0 | 214 | 10.08) Reéeive 

272q23| 023|anzer6| on |wewsiticon| 11.4 | ino | 11.4 | transmit 


‘Measurements taken with 20; 000-ohm per voltmeter, YOLUME contre! fully 


clockwise, no signal'imput, set powered from I1T=volt AC. 
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ENAETL con be peplacrd by CET 


DIODE TYPES 

Symbol ype Descriptio 

cat 8262 (Amporex) Point Genmantem 
rz ‘$262 (Amperex} Point Germania 
cas 8262 (Amperex) Point Germanium 
cna S262 (Amperex} Point Germanism 
cas S262 (Amperex) Point Germanium 
GRE S262 (Amnorex) Point Germantuin 
crt 8262 (Amperex) Point Germanium 
eRe ‘8262 (Amperex} Point Germanturn 
eo) INg7A Point Germanium 
‘emto INT34 Zener, 6.8 volte 
crit IN625 (Hughes) Point Silicon 
cRI2 $262 {Amperex} Point Germanium 
cals 5262 (Ampere) Point Germanturn 
cri ‘HEQOLO (ugae: Planar Sitteon 
cRis HESCIO (iiughes) ——-Planas Silicon 
GaIé ‘Not used 

cir 1Nz071 Silicon Redtitier 
CRIB 1Nzo71 Eilicon Rectifier 
R19 .nzo71 Silicon Rectifier 
azo iNz071 ‘Silicon Rectifier 
R21 8262 (amperes) Point Germantim 
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